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FOREWORD 

Aerial  surveys of salmon spawning grounds have been conducted in  Br i s to l  Bay 
f o r  nea r ly  40 yea r s  t o  determine t h e  d i s t r i b u t i o n  and abundance of salmon 
escapements. This  information i s  useful t o  f i s h e r y  managers f o r  a  v a r i e t y  of 
reasons  but  most important i s  t h e  documentation of escapement s i z e  t o  those 
r i v e r  systems where counting towers a r e  not maintained. 

In p a s t  y e a r s ,  r e s u l t s  from these  surveys have been documented i n  d i f f e r e n t  
formats and s t y l e s  p r imar i ly  due t o  t h e  d i f f e r e n c e  in  survey techniques and 
t h e  methods by which t h e  d a t a  i s  analyzed. This  r e p o r t  r e p r e s e n t s  our  
continued e f f o r t  t o  publ i sh  survey r e s u l t s  from a l l  d i s t r i c t s  under one 
cover .  I n  f u t u r e  y e a r s  i t  i s  out  i n t e n t  t o  s t anda rd ize  techniques and 
methodology, wherever poss ib l e ,  so t h a t  t h e  d a t a  i s  more d i r e c t l y  comparable 
and t h e r e f o r e  more meaningful. 



ABSTRACT 

Resul t s  of a e r i a l  enumeration of salmon spawning popul a t i o n s  a r e  summarized 
by spec i e s  and a rea  f o r  f i v e  major r i v e r  dra inages  in  Br i s to l  Bay. Methods 
used t o  survey salmon spawning grounds a r e  presented.  Surveys have been 
conducted in  a l i k e  manner f o r  40 yea r s  i n  some a reas  and y e a r l y  e s t ima te s  of 
spawning popula t ions  a r e  compared f o r  t h e  yea r s  1966-1985 where t h e  d a t a  base 
a1 lows. In Nushagak and Togiak D i s t r i c t s ,  comprehensive a e r i a l  surveys form 
t h e  b a s i s  f o r  expanding peak a e r i a l  l i v e  counts  ( i n d i c e s )  i n t o  t o t a l  
populat ion e s t i m a t e s .  In t h e  d i s t r i c t s  without  h i s t o r i c  comparative d a t a ,  
only index counts  a r e  presented .  

KEY WORDS: Aerial  surveys,  salmon spawning popula t ion ,  d i s t r i b u t i o n ,  
abundance, escapement. 
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INTRODUCTION 

Aerial  surveys of salmon spawning grounds were conducted in  1985 cont inuing a 
program i n i t i a t e d  i n  1956 t o  determine d i s t r i b u t i o n  and abundance of salmon 
escapements. Survey coverage was l i m i t e d  t o  those  r i v e r  systems in Nushagak 
and Togiak D i s t r i c t s  where no o t h e r  types  of escapement e s t ima te s  were made 
o r  where d i s t r i b u t i o n  of t h e  spawning popula t ions  was of concern (Figures  1- 
7 ) .  

Four s p e c i e s  of salmon were encountered i n  t h e  1985 surveys.  Chinook, chum, 
sockeye, and coho salmon were counted in  t h e  Togiak D i s t r i c t ,  while  only 
chinook and sockeye salmon were counted in  t h e  Nushagak D i s t r i c t .  Weather 
cond i t i ons  allowed completion of most surveys on o r  near peak of  spawning, 
although high and t u r b i d  water  cond i t i ons  precluded surveys i n  important 
a r eas  of t h e  upper Nushagak-Mulchatna dra inage .  

METHODS 

Aerial  survey methods employed in  1985 were comparable t o  those  in  p a s t  
y e a r s .  Methods and procedures a r e  documented in  Appendix A of Br i s to l  Bay 
Data Report No. 73 (Nelson 1979). 

All survey f l i g h t s  were made in  a Cessna 185 wheeled a i r c r a f t ,  equipped with 
a bubble window. The f i s h  were counted from an a l t i t u d e  of 200-400 f e e t  and 
t h e  same p i l o t ,  experienced in a e r i a l  surveys,  was used on a l l  f l i g h t s .  This 
was my seventh yea r  of  f l y i n g  escapement surveys and I was t h e  only observer  
in  t h e  a i r c r a f t .  

Af te r  a n a l y s i s  and summarization of peak a e r i a l  l i v e  counts ,  t o t a l  populat ion 
e s t ima te s  were der ived  f o r  each spec i e s  and a r e a .  Analysis  of escapement d a t a  
was c o n s i s t e n t  with p a s t  yea r s ,  although methods var ied  according t o  spec i e s  
and a r e a  surveyed (Nelson 1979).  

I t  i s  widely recognized t h a t  a e r i a l  spawning ground surveys account f o r  only 
a por t ion  of t h e  known spawning popula t ions  (Evzerov 1975; Nelson and Geen 
1981; Rogers 1984).  A t  t h e  t ime of each survey, some of t h e  f i s h  have y e t  t o  
reach t h e  spawning grounds, some have spawned and d i e d ,  some a r e  schooled 
( thus ,  unobservable) , whi 1 e o t h e r s  a r e  mi s i d e n t i  f i e d ,  e t c .  Because 
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F i g u r e  3. Spawning d i s t r i b u t i o n  i n  t h e  T i k c h i k  Lakes system, B r i s t o l  Bay, A laska .  



F i g u r e  4. Spawning d i s t r i b u t i o n  i n  t h e  Lake 
t,lunavaugal uk system, B r i s t o l  Bay, A1 aska.  
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F i g u r e  6. Spawning d i s t r i b u t i o n  i n  t h e  K u l u k a k  Lake system, 
B r i s t o l  Bay, A1 aska. 





independent e s t ima te s  of sockeye salmon escapements have been made from 
counting towers a t  l ake  system o u t l e t s  f o r  a number of y e a r s  i n  Br i s to l  Bay, 
i t  has been poss ib l e  t o  compare a e r i a l  survey e s t ima te s  with t h e  tower counts  
which have been found t o  have a 5% mean absolu te  e r r o r .  These comparisons 
have ind ica t ed  t h a t  t h e  number of sockeye salmon accounted f o r  by a e r i a l  
survey averaged about 50% f o r  over 20 yea r s  (Nelson 1979),  which was t h e  
bas i s  f o r  expanding peak a e r i a l  l i v e  counts  repor ted  here.  Var iab le  expansion 
f a c t o r s  were appl ied  a s  necessary t o  each spec i e s  and a rea  surveyed which 
a1 1 owed a c1 o s e r  approximati on of t h e  t o t a l  spawning popul a t i  on. Weather and 
water cond i t i ons  encountered during t h e  surveys,  a s  well a s  t h e  r e l a t i v e  
t iming of each survey a f f ec t ed  survey accuracy, and t h e  expansion f a c t o r  was 
ad jus ted  t o  compensate f o r  t h e s e  v a r i a b l e  cond i t i ons .  

RESULTS 

Sockeye Salmon 

Aerial  surveys of sockeye salmon were conducted i n  t h e  Wood River Lakes t o  
determine spawner d i s t r i b u t i o n  and abundance by major spawning a rea  (Figure 
2 ) .  Lake Nunavaugaluk i n  t h e  Nushagak D i s t r i c t  (Figure 4 ) ,  t h e  Togiak River 
and i t s  t r i b u t a r i e s  (Figure 5 ) ,  t h e  Kulukak River and T i the  Creek Ponds 
wi th in  Togiak D i s t r i c t  (Figure 6)  were a l l  flown t o  determine t h e  ac tua l  
spawning escapement. Sockeye salmon were a1 so enumerated i n  t h e  Nushagak- 
Mu1 chatna River system, however, t h e s e  surveys were timed t o  co inc ide  with 
t h e  peak of chinook salmon spawning. General ly  t h e s e  surveys were e a r l i e r  
than t h e  peak of sockeye salmon spawning, but s t i l l  provided a good 
r e p r e s e n t a t i o n  of sockeye salmon escapements t o  t h e  system. 

Wood River Lakes System: 

Peak a e r i a l  escapement e s t ima te s  of sockeye salmon f o r  t h e  Wood River system 
in  1985 a r e  presented by a rea  in  Table 1 along with t o t a l  populat ion 
e s t ima te s .  Because t h e  counting tower on Wood River ( o u t l e t  of Lake 
Aleknagik) provides an accu ra t e  t o t a l  escapement e s t ima te  t o  t h e  system, 
a e r i a l  surveys were flown only t o  obta in  populat ion e s t ima te s  by major 
spawning a rea  (F igure  2 ) .  The a e r i a l  surveys d id  not r ep re sen t  t h e  e n t i r e  
spawning popula t ion ,  but accounted f o r  only about 50-65% of t h e  t o t a l .  Thus 
peak a e r i a l  1 i ve  counts  f o r  each a rea  were ad jus ted  t o  r e f l e c t  t h e  ac tua l  
number of f i s h  present  and made t o  t o t a l  t he  escapement e s t ima te  from t h e  
counting tower. 

Table 2 compares t h e  1985 populat ion e s t ima te s  with t h e  40-year summary f o r  
each major a r ea .  The t o t a l  1985 escapement of 939,000 sockeye salmon t o  t h e  
Wood River system was only 11% (121,300 f i s h )  l e s s  than t h e  1946-1985 average 
of 1,060,300. 

Although escapement t o  t h i s  system met t h e  goa l ,  spawning d i s t r i b u t i o n  was 
again poor, a s  i t  was in  1984. Nearly 50% of t h e  t o t a l  escapement was 
observed i n  t h e  Agulupak River while  only 7% occurred in  t h e  Agulowak River.  
This p a t t e r n  was unusual i n  t h a t ,  even in  pas t  yea r s  with heavy r i v e r  
escapements, t h e  Agulowak River has accounted f o r  t h e  bulk of t h e  r i v e r  
spawning f i s h .  Table 3 shows t h e  percentage d i s t r i b u t i o n  of  spawning sockeye 
salmon in t h e  t h r e e  major types of spawning a reas  f o r  t h e  period 1959-1985. 



Table 1 .  Peak a e r i a l  l i v e  counts and t o t a l  population es t imates  of sockeye 
salmon on the  spawning grounds, Wood River Lakes, 1985. 

Area 

Total 
Aerial Counts 1/ Population Estimate -------------- ------------------- 
Date Number Number Percent 

Wood River 

-------------- 
Eagle Creek 
Hansen Creek 
Happy Creek 
Bear Creek 
Yako Creek 
Whitefish Creeks 
Ice Creek 
Mission Creek 
Sunshine Cr. 
Northshore Beaches 
Southshore Beaches 
Yako Beach 
Youth Creek 

Agulowak River and 
Lawer River Bay 

Fenno Creek 
Upper River Bay Beaches, N.W. 
Upper River Bay Beaches, S.E. 
Allan Cr. to  Ross Cr. Beaches 
Pike Creek 
Stovall Creek 
Stovall Lake Beaches 
Bear Creek 
Bear Creek Lake Beaches 
Teal Creek 
N4-N6 Beach to  River Bay Beaches 
Pick Creek Beach 
Pick Creek 
Elva Creek Beach 
Elva Creek 
Amakuk Arm Beaches 
Amakuk Arm Beach to Ott's Bay Beach 
Ott's Bay Beaches 
Kema Creek 
Kema Creek Lake Beaches 



Table 1. Peak a e r i a l  1 i v e  counts and t o t a l  p o p u l a t i o n  es t imates  o f  sockeye 
salmon on t h e  spawning grounds, Wood R i v e r  Lakes, 1985 (con t inued) .  

Total 
Aerial Counts Population Estimate -------------- ------------------- 

Area Date Number Number Percent 

LAKE NERKA (continued) --------- 
Hidden Lake Creek 
Hidden Lake Beaches 
Anvil Bay Beaches 
Anvil Bay Beach to  Elbow Pt. Beach 
Elbow Pt. Beach to Lynx Cr. Beach 
Lynx Creek to  Teal Cr. Beaches 
Lynx Creek 
Lynx Lake Beaches 

Litt le Togiak River 

Northshore Beaches 
Southshore Beaches 
D Slough Beach 

Agulukpak River 

LAm BFlvEmEx ------------ 
Hardluck Bay Beaches 
Sam's Beach 
Golden Horn Beaches 
Silver Horn Beaches 
B12 Beach and B9 Beaches 
Tsun Creek 
Moose Creek 
Hope Creek 
Hope Creek Lake Beach 

Peace River 



Table 1 .  Peak a e r i a l  l i v e  counts and t o t a l  population es t imates  of sockeye 
salmon on the  spawning grounds, Wood River Lakes, 1985 (cont inued) .  

To ta l  
Aerial Counts Population Estimate 

Area Date Mrmber N u m b e r  Percent  

LAKE MIKCHALK ------------ 
Narrows 
Northshore Beaches 
Southshore Beaches 

Wind River 8/16 400 800 0.08 

LAKE KULIK --------- 
K5 Creek t o  K10 Beaches 8/26 710 
K10 Creek t o  K3 Creek Beaches 8/26 2,800 
K3 Creek to  K2 Creek Beaches 8/26 0 
Southshore Beaches 8/26 1,130 
K 1  and K2 Creeks 8/16 1,500 

Grant River 8/16 5,500 11,000 1.17 

TOTAL ALL AREAS 465,450 939,000 100.00 

1/ A l l  counts  rounded t o  nea res t  10  f i s h .  

2/ Ground survey counts  by F.R.I. personnel (only l i v e  spawning f i s h  were 
included) . 



Tab le  2. Summary of t o t a l  p o p u l a t i o n  escapement es t imates  o f  sockeye salmon, 
Wood R i v e r  Lakes system, 1946-1 985. 

40-Year Summary (1946-85) ........................... 
Area 1985 Range Mean 

Wood River 

Lake Aleknagik 

Agulwak River 

Lake Nerka 2/ 

L i t t l e  Togiak Lake 

Agulukpak River 

Lake Beverley 

Peace River 

Lake Mikchalk 

Wind River 

Lake K u l i k  3/ 

- - - - -- 

1/ 1958-85 mean. 

2/ Includes L i t t l e  Togiak River t o t a l  population es t imte .  

3/ Includes Grant River t o t a l  population estimte. 



Table 3. Percentage distributions of spawning sockeye salmon in three major 
types of spawning areas, and estimated total  escapement, Wood River 
system, 1959-1 985. 

Year Creeks Beaches Rivers Total Escapement 1/ 

WTAC 441.7 1,195.5 11062.7 28r594,700 

Mean 16.4 44.3 39.3 1,059 , 060 

1/ Estimated from Wood River tower counts. 



Spawning i n  t h e  in t e r - connec t ing  r i v e r s  (59% of t h e  t o t a l )  was comparable t o  
t h e  1973, 1982, and 1984 escapements, t h r e e  years  with t h e  h ighes t  
percentages of f i s h  ever  observed in  t h e  r i v e r s .  

Nushagak-Mulchatna River System: 

Escapement surveys of t h e  main Nushagak and Mulchatna Rivers  were precluded 
t h i s  season because waters  i n  t h e s e  two r i v e r s  were high and t u r b i d ,  l i m i t i n g  
observa t ions  t o  t h e i r  small e r  c l  ear -water  t r i b u t a r i e s  ( index s t r eams) .  Live 
counts  and t o t a l  populat ion e s t ima te s  of sockeye salmon f o r  s t reams in  t h e  
Nushagak-Mulchatna dra inage  t h a t  could be surveyed a r e  shown i n  Table 4. The 
escapement e s t ima te  of 69,300 t o  t h i s  system was only ha l f  t h e  r ecen t  10-year 
average of 141,000. Spawning in  t h e  major c l ea r -wa te r  s t reams,  p a r t i c u l a r l y  
King Salmon and Koktul i Rivers ,  was well below average and escapement t o  
Okstukuk Lakes was poor again t h i s  yea r  a s  i t  has been f o r  t h e  l a s t  t h r e e  
yea r s .  Table 5 provides a comparison of peak a e r i a l  l i v e  counts  f o r  s e l e c t e d  
index s treams and po r t ions  of t h e  main Nushagak and Mulchatna Rivers .  

To ob ta in  a t o t a l  sockeye salmon escapement e s t ima te  f o r  t h e  Nushagak- 
Mulchatna Rivers ,  i t  was necessary t o  combine t h e  a e r i a l  e s t ima te  with t h e  
Nuyakuk tower count ,  s i n c e  t h e  a e r i a l  surveys cover only those  l a k e s  and 
t r i b u t a r i e s  below, o r  ad jacent  t o ,  t h e  Tikchik Lake-Nuyakuk River complex, 
while t hose  f i s h  spawning i n  t h e  Tikchik Lakes dra inage  were enumerated a s  
they  migrated p a s t  counting towers on t h e  Nuyakuk River (Figure 7 ) .  I t  should 
be noted t h a t  hydroacoust ic  counting of a l l  salmon spec i e s  migra t ing  up t h e  
Nushagak-Mu1 chatna River system i s  a1 so conducted annual ly a t  Portage Creek, 
approximately 32 km (20 miles)  upr iver  from t h e  Nushagak River mouth. This 
r e l a t i v e l y  new program i s  s t i l l  in  t h e  developmental s t a g e s ,  and has not  y e t  
c o n s i s t e n t l y  produced accu ra t e  t o t a l  escapement e s t ima te s  by spec i e s .  For 
t h i s  reason ,  t h e  Nuyakuk tower count ,  combined with t h e  a e r i a l  escapement 
counts ,  was used a s  t h e  t o t a l  sockeye salmon escapement e s t ima te  t o  t h e  
system. When a e r i a l  escapement e s t ima te s  f o r  t h e  Nushagak-Mulchatna Rivers 
were combined with t h e  Nuyakuk tower count t h i s  season,  t h e  t o t a l  sockeye 
salmon escapement was est imated t o  be 498,300 which was 177,000 more than 
what was enumerated by sonar  (321,000) a t  Portage Creek. 

In p a s t  yea r s  a e r i a l  surveys have always accounted f o r  s i g n i f i c a n t l y  more 
f i s h  than what t h e  sonar  counter  t a l l i e d .  This yea r  was no except ion ,  even 
though improvements were made t o  t h e  sonar  counting techniques  which allowed 
a more accu ra t e  escapement e s t ima te .  Sonar enumeration techniques  a r e  s t i  11 
being r e f i n e d  and i t  i s  a n t i c i p a t e d  t h a t  t h e  d i f f e r e n c e  between t h e  two 
e s t ima te s  w i l l  not  be apprec iab le  i n  f u t u r e  yea r s .  

Lake Nunavaugal uk: 

Peak a e r i a l  1 i v e  counts  of sockeye salmon in  1985 f o r  Lake Nunavaugaluk a r e  
presented in  Table 6 along with t h e  t o t a l  spawning populat ion e s t ima te .  
Because t h e  Snake River weir i s  no longer  being operated by Divis ion of 
F i she r i e s  R e h a b i l i t a t i o n ,  Enhancement, and Development, t h e  a e r i a l  e s t ima te  
of 34,880 i s  t h e  only a v a i l a b l e  e s t ima te .  This was a r e l a t i v e l y  good 
escapement f o r  t h i s  system and i s  q u i t e  comparable t o  t h e  1984 escapement of 
33,800. D i s t r i b u t i o n  of t h e  f i s h  on t h e  spawning grounds was s i m i l a r  t o  
previous y e a r s  (F igure  4 ) .  



Table 4. Peak a e r i a l  1 i v e  counts and t o t a l  population es t imates  of sockeye 
salmon on the  spawning grounds i n  the  Nushagak-Mu1 chatna drainage,  
1 985. 

Aerial Counts 
Total Population 

Stream Date Number' 1/ Est imte  2/ 

Nushagak River 3/ ------------- 
Portage Creek to Ekwok 
Ekwok t o  Mulchatna R. 
Mulchatna R. t o  Nuyakuk R. 
Nuyakuk R. t o  Klutispaw R. 
Klutis. R. t o  King Salmon R. 
King Salmon R. t o  Chichitnok R. 
Chichitnok R. t o  Big Bend 
Big Bend on North 

Nushagak River Total 

Muklung River 
Icwithla River 
Kokwok River 
Klutuk Creek 
Klutispaw River 
King Salmon River 
Chichitnok River 

NUSHAGAK DRAINAGE TDTm 

Mulchatna River 3/ 
Stuyahok River 
Koktuli River 
Mosquito River 
Chilchitna River 
Chilikadrotna River 

MULCEIA'INA DRAINAGE RYTAL 3/ 

1/ Rounded t o  nearest 100 f ish.  

2/ Derived by expanding peak ae r i a l  l i v e  counts by a factor of 2.5 t o  ref lec t  
f i sh  not counted due t o  variables such as  schooled and dead f i sh ,  poor 
survey conditions, etc.  

3/ Incomplete survey. 
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Table  6.  Peak a e r i a l  1 i v e  c o u n t s  and t o t a l  p o p u l a t i o n  e s t i m a t e s  o f  sockeye 
salmon i n  t h e  Lake Nunavaugaluk, Togiak,  and Kulukak d r a i n a g e s ,  
1 9851 1. 

............................................................................... 
A e r i a l  Counts T o t a l  Populat ion Estimte -------------- ----------------me----- 

Stream Date Number Factor  2/ Number ............................................................................ 

Snake River 
Snake R. t o  Eagle Cr. Beaches 
Eagle Creek 
Eagle Creek Lake Beaches 
Westshore Beaches 
K i l l i a n  Creek 
Eas tshore  Beaches 
East Creek 
Southshore Beaches 

SECTION 

Togiak River  8/16 1,800 2.0 3,600 
Gechiak Lake System 8/16 400 2.0 80 0 
Pungokepuk Lake System 8/16 500 2.0 1,000 
Ongivinuck Lake 8/16 1,700 2.0 3,400 
Kashaiak River 8/ 5 0 - 0 
Narogurum River  8/ 5 0 - 0 .................................. 

T r i b u t a r i e s  Sub-Total 4,400 2.0 8,800 ................................ 
Ungalik ./Kukayachagak System 7/29 1,570 2.0 3,140 
Matogak River  7/29 0 2.0 0 
Osviak River 7/29 200 2.0 400 
Slug River  7/29 2,300 2.0 4,600 .................................. 

Miscellaneous Sub-Total 4,070 2.0 8,140 .................................. 

Kulukak River  8/ 1 5,000 2.0 10,000 
Kulukak Lake 8/15 1,700 2.0 3,400 
T i t h e  Creek Ponds 8/16 11,600 2.0 23,200 ................................. 

Kulukak Sub-Total 18,300 36,600 

TOGIAK DISTRICT mrAL 26,770 53,540 ............................................................................... 

1/ A l l  counts  rounded t o  n e a r e s t  10  f i s h .  
2/ Derived by expanding peak l i v e  count  t o  reflect f i s h  n o t  counted due t o  

v a r i a b l e s  such as schooled and dead f i s h ,  late o r  poor survey  condi t ions ,  
bad weather,  etc. 

-1 8- 



Togi ak-Kul ukak River Systems: 

Peak a e r i a l  1 i ve  counts  and t o t a l  spawning populat ion e s t ima te s  of sockeye 
salmon in  t h e  Togiak River t r i b u t a r i e s  and t h e  Kulukak River system a r e  given 
in  Table 6.  The t o t a l  spawning populat ion e s t ima te  f o r  t h e  Togiak River and 
i t s  t r i b u t a r i e s  t o t a l e d  8,800, which i s  l e s s  than ha l f  t h e  most r ecen t  20- 
yea r  average escapement of 19,300 f i s h .  The spawning populat ion es t imated  in  
t h e  Kulukak system was 36,600, nea r ly  equal t o  t h e  1976-1985 average and 54% 
higher  than t h e  most r ecen t  20-yer average escapement. Table 7 provides a 
comparison of t h e  t o t a l  populat ion e s t ima te  of sockeye salmon on t h e  Togiak 
D i s t r i c t  spawning grounds f o r  t h e  yea r s  1964-1985. Spawning d i s t r i b u t i o n  in  
1985 was t y p i c a l  t o  t h a t  repor ted  in  previous yea r s  (F igures  5 and 6 ) .  

Chinook Salmon 

Nushagak D i s t r i c t :  

Aerial  surveys t o  enumerate chinook salmon were flown in  Nushagak D i s t r i c t  
f o r  t h e  18th consecut ive  year  t o  ob ta in  r e l a t i v e  escapement i nd ices  i n  key 
index s treams important t o  spawning chinook salmon, and t o  e s t ima te  t h e  t o t a l  
chinook salmon escapement t o  t h e  d i s t r i c t .  Counts were made on a l l  of t h e  
important index s treams,  and po r t ions  of t h e  main stem of t h e  Nushagak River.  
However, surveys on t h e  Mulchatna River were impossible due t o  high t u r b i d  
water .  

Because a e r i  a1 survey d a t a  i s  o f t en  incomplete f o r  t h e  Nushagak and Mu1 chatna 
Rivers  due t o  poor survey cond i t i ons ,  a method t h a t  would add t h e  missing 
components and gene ra t e  a t o t a l  escapement e s t ima te  was developed using 
c o r r e l a t i o n s  f o r  t hose  yea r s  i n  which t o t a l  counts  were a v a i l a b l e  (Bucher 
1983). The method was used t h i s  season t o  e s t ima te  t h e  t o t a l  chinook salmon 
escapement using only index counts .  The c a l c u l a t i o n  was a s  fol lows:  

Where Y = t o t a l  populat ion e s t ima te  of chinook salmon i n  t h e  
Nushagak and Mulchatna Rivers ,  inc luding  t r i b u t a r i e s  

x = t o t a l  a e r i a l  counts  f o r  a l l  index streams and a rea  

Table 8 compares t h e  e i g h t  yea r s  of  comprehensive d a t a  used t o  develop t h e  
co r r e l  a t i o n  between t o t a l  peak a e r i  a1 counts  and t o t a l  popul a t  ion e s t ima te s .  

Chinook salmon escapements t o  t h e  index s treams in  t h e  Nushagak dra inage  were 
s i g n i f i c a n t l y  down in 1985 as shown in  Table 9 which compares peak l i v e  
counts  f o r  t h e  y e a r s  1965-1985. Spawning i n  t h e  main stems of t h e  Nushagak 
and Mulchatna Rivers  was est imated using propor t ions  and mean percentages of 
f i s h  counted in  those  a reas  when a e r i a l  coverage was complete. Table 10 shows 
peak a e r i a l  l i v e  counts  and t o t a l  populat ion e s t ima te s  by r i v e r  f o r  t h e  
e n t i r e  Nushagak D i s t r i c t  d ra inage .  The 1985 chinook salmon escapement 
e s t ima te  of 116,000 i s  38% higher  than t h e  1966-1985 average, b u t  j u s t  
s l i g h t l y  l e s s  than t h e  most r ecen t  10-year average of 119,000. Table 11 g ives  
a summary of  escapement e s t ima te s  with t h e  commercial ha rves t s  from 1966-1985 
f o r  t h e  Nushagak and Togiak D i s t r i c t s .  



Table  7.  Comparison of t o t a l  population est imates of sockeye salmon on the 
spawning grounds of the Togiak D i s t r i c t ,  1966-1 985. 

......................................................... 
Togiak River Kulukak 

Year and Tr ibu ta r ies  1/ Systems ............................................................. 

1981 39,700 58,800 
82 25,300 52,800 
83 13,200 27,000 
84 30,900 49,800 
85 8,800 36,600 .......................................................... 

20-Year Total  385,300 474,100 
1966-75 Tota l  115,600 91,600 
1976-85 Total  269,700 382,500 

20-Year Average 19,270 23,710 
1966-75 Average 11,560 9,160 
1976-85 Average 26,970 38,250 ............................................................... 
1/ Estimtes fo r  Togiak River proper are unavailable and no t  

included p r i o r  t o  1974; estimtes f o r  Ungalikthluk, Osviak/ 
Matogak, and Slug River are not included i n  the 1977-85 
data  a s  reported earlier i n  Data Reports 73 and 81. 



Table 8, Comparison of i ndex  counts and t o t a l  peak a e r i a l  counts af chiqosk 
salmon for the main Nuskagak and Mu1 chatna R i v ~ r s ,  I 958-9 98411. 

--- ---. -- =------ 

Nushagak River  Mulchatna River  
-, Tbtal T o t a l  

Index T o t a l  Index T o t a l  Index Escapement 
Year Count Count % Count Count % Counts Estimte 

- 

1/ Only those y e a r s  w i th  comprehensive data are included. 

2/ Surveys n e a r l y  complete b u t  n o t  a t o t a l  count. 
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Table 10. Peak aerial  1 ive counts and total  popula t i~n  es%l'niatc.s of chinook 
salmon on the spawning grounds in the Nushagak Dis t r ic t ,  1385. 

Stream 

Aerial Counts ------------ Tower Total Population 
Date Number %/ Counts Es t imte  2/ 

Nushagak River 
Portage Creek t o  Ekwok 
~kwok t o  Mulchatna R. 
Mulchatna R. t o  Nuyakuk R. 
Nuyakuk R. t o  Klutispaw R. 
Klutis. R t o  King Salmon R. 
King Salmon R. t o  Chichitnok R. 
Chichitnok R. t o  Big Bend 
Big Bend on North 

Nushagak River Total 5,680 17,040 

Iowithla River 
Kokwok River 
Klutuk Creek 
Klutispaw River 
King Salmon River 
Chichitnok River 

NUSHAGAK DRAINAGE TOTAL 14,900 44,700 

Mulchatna River 
Stuyahok River 
Koktuli River 
Mosquito River 
Chilchitna River 
Chilikadrotna River 

MULCHATNA DRAINAGE TOTAL 4/ 7,630 22,890 

NuyakU~ River 
wood River 
Muklung River 
Igushik River 
Snake River 

DISTRICT mrAL 24,010 2,862 115,720 3/ 
-. 

1/ Rounded t o  nearest 1 0  f ish.  
2/ Derived by expanding peak ae r i a l  l ive  counts by a factor of three t o  ref lec t  

f i s h  not counted due t o  variables such as schooled and dead f ish,  poor survey 
conditions, etc. 

3/ Derived from a correlation between index counts and t o t a l  escapement estimates 
based on eight years of comprehensive data in which ae r i a l  surveys were 
complete. Surveys were incomplete t h i s  season because of high turbid water. 

4/ Incomplete survey. 



Table 1 1 .  Summary of inshore commercial catch and escapement of chinook salmon, 
Nushagak and Togiak D i s t r i c t s ,  i n  thousands o f  f i s h ,  1966-1 98511. 

Nushagak District Tqiak District ............................ .............................. 
Year Catch Escapement 2/ Total Run Catch Escapement 3/ Total Run 

- - - - - - - - - 

20-Year Total 1,756 1,687 3,443 4 81 332 80 3 
1966-75 Total 613 500 1,113 161 120 27 1 
1976-85Total 1,143 1,187 2,330 320 212 53 2 

20-Year Average 88 8 4 17 2 2 4 17 4 0 
1966-75 Average 61 5 0 111 16 13 30 
1976-85 Average 114 119 23 3 3 2 2 1 53 .............................................................................. 
1/ Escapement estimtes are based on data collected on comprehensive aerial 

surveys of the spawning grounds; these escapement estimtes supersede 
previously reported escapements. 

2/ Canprehensive aerial coverage was begun in 1968; escapements prior to 1968 
were derived from: 
a/ tower enumeration data from Nushagak River, and estimate of total 

escapement accounted for by tower enumeration. 
b/ tower enumeration data, minim1 aerial survey coverage, and general 

run strength indicators (cormnercial and subsistence catches). 

3/ Cmprehensive aerial survey coverage was begun in 1967. 

4/ Aerial escapement estimte precluded by adverse weather; escapement 
was estimated from mean exploitation rates from 1966-70 and 1972-76. 

5/ Preliminary. 



Togiak-Kulukak River Systems: 

Table 12 shows t h e  peak a e r i a l  l i v e  counts  and t o t a l  spawning populat ion 
e s t ima te s  of chinook salmon by individual  s t reams in  t h e  Togiak D i s t r i c t .  The 
1985 Togiak D i s t r i c t  chinook salmon escapement of 14,300 was t h e  lowest  in  
t h e  l a s t  5 yea r s  and 3,000 f i s h  lower than t h e  1966-1985 average. The low 
escapement may be p a r t i a l l y  a t t r i b u t e d  t o  t h e  commercial ha rves t  of 37,000 
chinook salmon in  t h i s  d i s t r i c t ,  which was t h e  second l a r g e s t  catch s i n c e  
1978. Table 10 summarizes t h e  commercial catch and escapement of chinook 
salmon in  both Nushagak and Togiak D i s t r i c t s  f o r  t h e  yea r s  1966-1985. 

Chum Salmon 

Nushagak D i s t r i c t :  

Chum salmon surveys a r e  no longer  flown in  t h e  Nushagak D i s t r i c t  but a r e  only 
conducted in  t h e  Togiak D i s t r i c t ,  where dura t ion  of spawning i s  s h o r t e r  and 
vi s i  bi 1 i t y  i s  b e t t e r  in  t h e  c l  ear -water  s t reams.  The 1985 Nushagak dra inage  
chum salmon escapement was est imated using d a t a  from t h e  Portage Creek sonar  
counter .  The f i n a l  e s t ima te  was 288,000 which was 20,000 f i s h  more than t h e  
1966-1985 average escapement e s t ima te  of 268,000, but 23% l e s s  than t h e  most 
r e c e n t  10-year average. Table 13 provides a summary of t h e  commercial catch 
and escapement of  chum salmon in  t h e  Nushagak and Togiak D i s t r i c t s  f o r  t h e  
yea r s  1966-1985. 

Togiak D i s t r i c t :  

Comprehensive chum salmon surveys were continued in  t h e  Togiak D i s t r i c t  f o r  
t h e  19th consecut ive  yea r .  Table 14 shows t h e  peak a e r i a l  l i v e  counts  and 
t o t a l  populat ion e s t ima te s  of chum salmon by r i v e r  system f o r  t h e  Togiak 
D i s t r i c t .  Escapements t o t a l e d  212,000 f o r  t he  e n t i r e  d i s t r i c t  which i s  9% 
lower than  t h e  1966-1985 average and 31% lower than t h e  most r e c e n t  10-year 
average. Table 13 compares t h e  1985 escapement with t h e  previous 20 yea r s .  

Pink Salmon 

Aerial  surveys of  pink salmon a r e  not  conducted i n  odd yea r s  because pink 
salmon runs in  Br i s to l  Bay e x h i b i t  c y c l i c  abundance and a r e  almost non- 
e x i s t e n t  i n  t h e s e  d i s t r i c t s  during odd y e a r s .  

Coho Salmon 

Aerial  surveys of  coho salmon escapements were again conducted in  t h e  Togiak 
D i s t r i c t  in  response t o  t h e  growing commercial f i s h i n g  e f f o r t  and increased 
i n t e r e s t  i n  t h e  coho salmon f i s h e r y .  P r i o r  t o  t h e  spawning ground surveys,  
inseason "management" surveys were conducted t o  determine escapement r a t e s  a s  
well a s  r e l a t i v e  abundance in  t h e  Togiak and Kulukak Rivers.  Although these  
surveys were not  used t o  e s t ima te  t h e  t o t a l  spawning popula t ion ,  they 
provided add i t i ona l  information regarding migrat ion t iming,  d i s t r i b u t i o n ,  
holding and school ing behavior ,  e t c .  Nearly a l l  coho salmon surveys were 
hampered by high t u r b i d  water condi t ions  and heavy p r e c i p i t a t i o n .  

Table 15 shows a e r i a l  l i v e  counts  and t o t a l  population e s t ima te s  of coho 
salmon on t h e  spawning grounds in  t h e  Togiak D i s t r i c t .  The main stem of t h e  



Table 12. Peak a e r i a l  l i v e  counts  of ch inook salmon on t h e  spawning grounds, 
Togiak D i s t r i c t ,  19851/. 

Aerial Counts Total Population Estimate 

Stream Date Number Factor 2/ Number 

Togiak River 

Togiak Bay t o  Gechiak Cr. 

Gechiak Cr. t o  Pungokepuk Cr. 

Pungokepuk Cr. t o  Kashaiak R. 

Kashaiak R. t o  Narogurum R. 

Narogurum R. t o  Ongivinuck R. 

Ongivinuck R. t o  Togiak Lk. 

Tog iak River Total 

Gechiak Creek 

Pungokepuk Creek 

Kashaiak River 

Narogurum River 

Ongivinuck River 

?TX;IAK RIVER DRAINAGE ?DTAL 4,790 12,010 

Ungalikthluk River 7/29 80 4.0 320 

Kukayachagak River 7/29 90 2.5 230 

Kulukak River 8/ 1 540 2.5 1,350 

Osviak River 7/29 50 2.5 130 

Matogak River 7/29 100 2.5 250 

Quigmy River 7/29 0 0 ............................................................................. 

DISTRICT TOTAL 5,650 14,290 ............................................................................. 

1/ A l l  counts rounded t o  nearest 10 fish. 
2/ Derived by expanding peak l ive  count t o  ref lect  f i s h  not counted due t o  

variables such as  schooled and dead f i sh ,  l a t e  or poor survey conditions, 
bad weather, etc. 



Table 13. Summary of commercial catch and escapemerlt of cbium salqon,  Nushagak 
and Togiak Dis t r ic t s ,  in thousands of f i sh ,  196b--1985 , . 

- - - - - - - - - - - - - - - - - - - - - - - - - - 

Nushagak ~istrict Togiak District ............................. 
Year Catch Escapement 2/ Total Run Catch Escapement 3/ Total Run 

1981 7 95 17 7 97 2 23 0 
82 435 2 56 6 91 151 
83 586 4/ 164 7 50 323 4/ 
8 4 680 4/ 362 1,037 339 4/ 
85 253 4/ 288 5 41 206 4/ ........................................................... 

20-Year Total 8,836 5,368 14,199 3,568 
1966-75 Total 2,612 1,584 4,196 1,099 
1976-85 Total 6,224 3,784 10,003 2,469 

20-Year Average 441 26 8 709 17 8 234 429 
1966-75 Average 261 158 420 110 188 299 
1976-85 Average 622 378 1,000 2 51 3 08 545 ............................................................................... 
1/ Escapement estimates are based on data collected on comprehensive aerial 

surveys of the spawning grounds; these estimates supercede previously 
reported escapements, and are rounded to the nearest thousand fish. 

2/ Escapement estimates were derived from the following: 
(a) 1966 - tower enumeration data from Nushagak River. 
(b) 1967 - tower enumeration data, and proportion of escapement to catch 

in 1966 and 1968. 
(c) 1968 and 1973-74 - tower enumeration and aerial survey data. 
(d) 1970-72 - average catch/escapement ratio for 1968-69 and 1973-81. 
(e) 1975-76 - incomplete aerial survey data. 
(f) 1977-78 - comprehensive aerial survey data. 
(g) 1979-85 - adjusted sonar estimate from Portage Creek site. 

3/ Comprehensive aerial survey coverage was begun in 1967. 
4/ Preliminary. 



Table 14. Peak a e r i a l  l i v e  counts and t o t a l  population es t imates  of chum 
salmon on t h e  spawning grounds, Togiak D i s t r i c t ,  19851/. 

Stream 

Aerial Counts Total Population Estimate 1/ 

Date Number Expansion Factor Number 

Togiak River 

Togiak Bay t o  Gechiak Cr. 

Gechiak Cr. t o  Pungokepuk Cr. 

Pungokepuk Cr. t o  Kashaiak R. 

Kashaiak R. t o  Narogurum R. 

Narogurum R. t o  Ongivinuck R. 

Ongivinuck R. t o  Togiak Lk. , 

Togiak River Total 

Gechiak Creek 

Pungokepuk Creek 

Kashaiak River 

Narogur urn River 

Ongivinuck River 

TOGIAK RIVER DRAINAGE TOTAL 

Ungalikthluk River 

Kukayachagak River 

Kulukak River 

Slug River 

Osviak River 

Natogak River 

Quigmy River 

DISTRICT TOTAL 101,700 212,360 

1/ Derived by expanding peak l i ve  count t o  ref lect  f i sh  not counted due t o  
variables such a s  schooled and dead f ish,  l a t e  or poor survey conditions, 
bad weather, etc. 



Table 15. Peak a e r i a l  1 i v e  counts and t o t a l  popul-ation e s t ima tes  of coho 
salmon on t h e  spawning grounds, Togiak D i s t r i c t ,  1985l/ .  

Stream 

Aerial Counts Total Population Estimate 2/ 

Date Number Expansion Factor Number 

Togiak River 

Togiak Bay t o  Gechiak Cr. 

Gechiak Cr. t o  Pungokepuk Cr. 

Pungokepuk Cr. t o  Kashaiak R. 

Kashaiak R. t o  Narogurum R. 

Narogurum R. t o  Ongivinuck R. 

Ongivinuck R. t o  Togiak Lk. 

Togiak River Total 

Gechiak Creek 

Pungokepuk Creek 

Kashaiak River 

Narogurum River 

Ongivinuck River 

TOGIAK RIVER DRAINAGE TDTAL 

Kulukak River 

Osviak River 

Matogak River 

Quigmy River 

DISTRICT 'I'OTAL 20,090 61,300 

1/ A l l  counts rounded t o  the nearest 10 fish. 
2/ Derived by expanding peak l i v e  count t o  ref lec t  f i s h  not counted due t o  

variables such as  schooled and dead f i sh ,  l a t e  or poor survey conditions, 
bad weather, etc. 

3/ Due t o  turbid water conditions, t h i s  number is a proportional estimate 
based on 1984 data when surveys were cmplete.  



Togiak River from Togiak Bay (river mouth) to the Narogurum River was not 
surveyed due to turbid water conditions. The escapement for this portion of 
the river was proportionally estimated using 1984 data when surveys were 
compl ete. 

Although coho salmon escapements in most drainages throughout the district 
were significantly down from 1984 levels, spawning in the Ongivinuck River 
was comparable with last year's record level. This river, and its 
tributaries, with 18,750 fish, contained 56% of the spawners in the Togiak 
River drainage and represented nearly 30% of the entire district's 
escapement. The total district escapement of 61,300 was 28% below the 1980- 
1985 average (85,500) and comparable to the 1981 escapement. 
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1985 SPAWNING GROUND SURVEYS I N  NAKNEK-KVICHAK DISTRICT 

Donald L. B i l l  
Naknek-Kvichak D i s t r i c t  B i o l o g i s t  

A laska Department o f  F i s h  and Game 
D i v i s i o n  o f  Commercial F i s h e r i e s  

K ing  Salmon, A1 aska 

INTRODUCTION 

A e r i a l  surveys were made d u r i n g  l a t e  summer and f a l l  t o  assess escapements o f  
sockeye, chinook, chum, and coho salmon i n  major  spawning areas o f  t h e  
Naknek-Kvi chak D i s t r i c t  . Est imates o f  sockeye salmon escapement were made on 
t h e  Alagnak (Branch) R i v e r  system, w h i l e  es t imates  f o r  chinook, chum, and 
coho salmon were made on t h e  Alagnak and Naknek dra inages.  The A1 agnak R i ve r  
system i s  composed o f  f o u r  major  l a k e s  d ra ined  by two r i v e r s  (F igu re  1 ) .  
Kukaklek and B a t t l e  Lakes a re  d ra ined  by t h e  Alagnak R i v e r  and Nonvianuk and 
Kul i k  Lakes a r e  d ra ined  by t h e  Nonvianuk R iver .  These two r i v e r s  e v e n t u a l l y  
merge i n t o  t h e  mainstem Alagnak R i v e r  which f l ows  i n t o  t h e  impo r tan t  Kv ichak 
R i v e r  j u s t  downstream f rom t h e  v i l l a g e  o f  Levelock. An a e r i a l  survey was a l s o  
made f o r  sockeye salmon escapement i n  Brooks R i v e r  and Brooks Lake i n  o rde r  
t o  es t ima te  t h e  number o f  f i s h  t h a t  may p o s s i b l y  ascend Brooks F a l l s  and t he  
f i s h  l a d d e r  l o c a t e d  t he re .  No surveys were f l own  on t h e  Kv ichak R i v e r  d u r i n g  
1985. 

S t o c k - s p e c i f i c  management o f  t h e  A1 agnak R i v e r  system i s  imposs ib le  because 
o f  t h e  m i x t u r e  o f  Alagnak f i s h  w i t h  t h e  u s u a l l y  more dominant Kv ichak and 
Naknek R i v e r  f i s h .  The Alagnak i s  an impo r tan t  c o n t r i b u t o r  t o  t h e  Naknek- 
Kv ichak D i s t r i c t  escapement i n  some years  as evidenced by t h e  comparison t o  
bo th  t h e  Kv ichak and Naknek R i ve rs  i n  Table 1. Escapement es t imates  o f  
sockeye salmon p r e v i o u s l y  were made us ing  coun t i ng  towers f rom 1957-1976 b u t  
because o f  1 og i  s t i  c a l  problems and budget c o n s t r a i n t s ,  a e r i  a1 surveys have 
rep laced  towers as t h e  p resen t  enumerat ion method. 

The Alagnak R i v e r  i s  a l s o  an impor tan t  producer  o f  chinook, chum, p i n k ,  and 
coho salmon. Because surveys a re  n o t  p r e s e n t l y  conducted t o  enumerate chum, 
p i nk ,  and coho salmon, o n l y  i n c i d e n t a l  observa t ions  a re  a v a i l  ab le .  The counts  
t h a t  were made must, i n  a l l  cases, be cons idered minimal s i n c e  no at tempt  was 
made t o  expand t h e  counts  o r  schedule t h e  surveys t o  c o i n c i d e  w i t h  peak 
abundance on t h e  spawning grounds. 

METHODS 

A e r i a l  survey methods d u r i n g  1985 were s i m i l a r  t o  those used i n  p a s t  years  
and were conducted as c l ose  as p o s s i b l e  t o  peak spawning t imes  ( B i l l  1977). 
Est imates were made o f  1 i v e  (spawning, m ig ra t i ng ,  and school i n g )  as w e l l  as 
dead f i s h  f o r  most known spawning areas. 



Figure 1 .  Alagnak River system. 
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Table 1.  Aerial survey estimates of sockeye salmon spawning in the Alagnak 
River system, 1985. 

Number of  Fish ........................................................ 
Percent of 

Location Spawning Dead Schooled Tota l  System Total  

Nonvianuk River 

Nonvianuk Lake 
South Beach 
North Beach 

Kulik River 

Kulik Lake 
South Beach 
North Beach 

Alagnak River 

Kukaklek Lake 
South Beach 
North Beach 

Nanuktuk Creek 

B a t t l e  River 

Battle Lake 
South Beach 
North Beach 

Spectacle Creek 
Funnel Creek 
Moraine Creek 

To ta l s  66 , 200 18,890 32,940 118,030 100.00 ....................................................................... 



O t o l i t h s  were c o l l e c t e d  from t h e  Alagnak system sockeye salmon in o rde r  t o  
a s s e s s  age composition. The 6 August survey i n  t h e  Naknek dra inage  was made 
in a Cessna 180 p i l o t e d  by an experienced survey p i l o t .  The 17 August and 27 
August surveys were made in  a P iper  Super Cub with a d i f f e r e n t  p i l o t ,  but 
s t i l l  an experienced survey p i l o t .  Surveys were conducted from a1 t i t u d e s  of 
300-500 f e e t  from speeds of 80-110 mph. This was my e leventh  yea r  of f l y i n g  
escapement surveys a s  s o l e  observer  in  t h e  a i r c r a f t .  Although a e r i a l  counts  
included a l l  f i s h  observed on t h e  surveys,  no at tempt  was made t o  expand t h e  
counts  f o r  f i s h  not  observed. I t  i s  recognized t h a t  an unknown percentage of 
t h e  spawning escapement i s  not  counted by t h i s  method but  s u f f i c i e n t  d a t a  
does not  e x i s t  f o r  t h e s e  systems which would allow t h e  a e r i a l  counts  t o  be 
adjus ted  t o  account f o r  t h e  unobserved propor t i  on. 

RESULTS 

Soc keve Sal mon 

Aerial  surveys were conducted on t h e  Alagnak River f o r  t h e  n in th  consecut ive 
year  t o  determine abundance and d i s t r i b u t i o n  of sockeye salmon by major 
spawning a r e a  which include:  Nanuktuk Creek, Spec tac le  Creek, Kul i k River,  
and B a t t l e  River (Figure 1 ) .  Normally creek spawning occurs  about a week 
e a r l i e r  than t h e  r i v e r  spawning. 

Creek surveys were flown on 17 August and t h e  remainder of t h e  system was 
flown on 27 August. Both surveys were very c l o s e  t o  t h e  peak of spawning. 
Escapement e s t ima te s  of sockeye salmon f o r  t h e  Alagnak River system a r e  
presented by a rea  i n  Table 1. The t o t a l  es t imated spawning escapement f o r  t h e  
system was 118,030 (Table 1 ) .  This escapement was l e s s  than t h e  1966-1985 
average (Table 2) and l e s s  than t h e  escapement goal of 185,000. The A1 agnak 
system cannot be managed s e p a r a t e l y  because of t h e  mixture with t h e  more 
dominant Naknek and Kvichak River s tocks .  However, i t  i s  an important 
producer i n  some y e a r s  a s  evidenced by p a s t  escapements summarized in  Tabl e 
3 

Age Composition: 

O t o l i t h s  were c o l l e c t e d  from sockeye salmon on t h r e e  of t h e  fou r  major 
spawning a r e a s  i n  t h e  Alagnak system. Analysis  of t h e s e  d a t a  show t h a t  t h e  
age composition of t h e  escapement was 69% age (5 (2 )  and 24% age 4 (2 )  (Tabl e 
3 ) .  Dominant age c l a s s e s  f o r  ind iv idua l  spawning a reas  were a s  fol lows:  
Nanuktuk Creek - 38% 4 ( 2 ) ,  Kul i k  River - 87% 5 ( 2 ) ,  and B a t t l e  River - 54% 
5 ( 2 ) .  

Other Spec ies  

Surveys of  t h e  Alagnak River t o  enumerate chinook salmon were flown on 17 
August. Inc identa l  counts  were a l s o  made on chum salmon dur ing  t h i s  survey.  
Weather and v i s i b i l i t y  were good and r e s u l t s  i nd ica t ed  9,518 chinook and 
31,200 chum salmon were present  (Table 4 ) .  The survey was pas t  t h e  peak of 
spawning f o r  chinook salmon but  c l o s e  t o  peak spawning f o r  chum salmon. No 
coho o r  pink salmon were observed. 



Table 2. Escapement o f  sockeye salmon i n  t h e  Naknek-Kvichak D i s t r i c t  by r i v e r  
SYS tern, 1 966-1 985. 

............................................................................ 
Escapement 1/ Alagnak 

---------------I------------------------ Contribution 
Year Kvichak Naknek Alagnak Total  (8  of Total)  ................................................................................ 

20-Yr. Mean 5,920,843 1,186,411 168,697 7,275,951 
1966-75 Mean 5,307,654 1,000,570 161,948 6,470,173 
1976-85 Mean 6,534,031 1,372,252 175,445 8,081,729 ............................................................................... 
1/ Escapement da ta  from tower counts except f o r  Alagnak River which is from 

a e r i a l  counts f o r  t he  years  1977-1985. 





Table 4. Summary of miscellaneous aerial  l ive  counts o f  salmon on the spawn- 
ing grounds in the Naknek-Kvichak River drainages, by area and 
species, 1985. 

Species .......................................... 
Kings Chums Pinks Cohos 

Main Branch River 6,048 31,200 0 

Nonvianuk River 1,958 0 0 

Upper Alagnak River 1,512 0 0 ----- ------ ------- 
Total Alagnak Drainage 9,518 31,200 0 

King Salmon Creek 500 0 0 

Pauls Creek 17 0 0 0 

Big Creek 2,900 3,000 0 

Naknek River 700 0 0 ----- ------- ------- 
Total Naknek Drainage 4,270 3,000 0 

Kvichak River (Not surveyed in 1985) 

Total All Areas 13,788 34,200 0 0 

NOTE: These data in  many cases represent only incidental observations, and in 
a l l  cases must be considered minim1 since no a t t m p t  was made t o  expand 
the counts or schedule the surveys t o  coincide with peak abundance on 
t h e  spawning grounds. 



The Naknek system was flown on 6 August and t h e  main Naknek River on 27 
August. Both of t h e s e  surveys were flown t o  enumerate chinook salmon, 
although counts  of chum salmon were obtained i n c i d e n t a l l y  t o  t h e  chinook 
salmon e s t ima te s .  The 6 August survey was flown under p a r t l y  cloudy, f a i r l y  
b r i g h t  cond i t i ons  with about 10 knots of wind. Although King Salmon Creek was 
s l i g h t l y  murky and v i s i b i l i t y  was somewhat impaired, t h e  number of spawning 
chinook salmon was es t imated  a t  400-600 with a poin t  e s t ima te  of 500. Timing 
of t h e  survey was s l i g h t l y  e a r l i e r  than t h e  peak of spawning. Paul ' s  Creek 
contained an es t imated  150-250 spawners with a po in t  e s t ima te  of 170. The 
survey of Big Creek produced a chinook salmon e s t ima te  of 2,900 and a range 
of 2,500-3,600 with t h e  major i ty  of spawners observed in  t h e  upper t h i r d  of 
t h e  c r eek ,  and mostly concentrated in  t h e  l e f t  fo rk  ( looking upstream). Redds 
in  t h e  lower c reek  contained two t o  f o u r  spawners each, while  t h e  upper 
s e c t i o n  averaged t h r e e  t o  f i v e  each. Inc identa l  counts  of chum salmon y ie lded  
an e s t ima te  of 3,000 spawners i n  t h e  Big Creek dra inage  (Table 4 ) .  

The main Naknek River was flown on two occasions t o  e s t ima te  chinook salmon 
escapement. The 6 August survey was much too  e a r l y  with a po in t  e s t ima te  of 
600 and a range of  550-700. The second survey of 27 August was much c l o s e r  t o  
t h e  peak of spawning and an e s t ima te  of 700 with a range of 650-850 was 
observed. 
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King Salmon, A1 aska 

INTRODUCTION 

The Egegik River system (Figure 1)  con ta ins  two major r i v e r  dra inages :  (1)  
t h e  Egegi k River proper ,  which d r a i n s  Becharof Lake, and (2)  t h e  King Salmon 
River ,  d ra in ing  runoff  from t h e  Keju l ik  Mountains and southern po r t ions  of 
Katmai National Park. These two r i v e r s  merge a t  t h e  head of Egegik Bay near  
t h e  v i l l a g e  of Egegik. 

The Egegi k River dra inage  suppor ts  runs of a l l  f i v e  spec i e s  of salmon common 
t o  Alaskan waters .  Large runs of sockeye salmon r e t u r n  annual ly  with l e s s e r  
runs of coho, chum, pink, and chinook salmon (gene ra l ly  i n  t h a t  o rde r  of 
re1 a t i  ve abundance). Sockeye salmon a r e  enumerated annual l y  a t  count ing 
towers on Egegik River approximately 1 .5  miles  downstream from Becharof Lake. 
Runs of  t h e  o t h e r  spec i e s  a r e  not  monitored with counting towers due t o  run 
t iming and d i s t r i b u t i o n  d i f f e r e n c e s .  Aerial  surveys a r e  employed in some 
yea r s  t o  obta in  abundance ind ices  of t h e s e  o t h e r  spec i e s .  

The King Salmon River dra inage  a l s o  suppor ts  a l l  f i v e  spec i e s  of Alaskan 
salmon. C h u m  salmon a r e  t h e  most abundant spec i e s  in  t h i s  dra inage  followed 
by coho, chinook, pink,  and sockeye salmon, r e s p e c t i v e l y .  The r i v e r ' s  
mainstem i s  g l a c i a l l y  t u r b i d  during t h e  summer-fall per iod so v isua l  
enumeration methods a r e  not p r a c t i c a l  f o r  abundance es t imat ion  in  lower r i v e r  
a r eas .  Several headwaters t r i b u t a r i e s  (Gertrude Creek, Takayoto Creek, 
Contact Creek, e t c . )  a r e  c l e a r  throughout t h e  l a t e  summer-fall per iod and can 
be a e r i a l l y  surveyed t o  provide spawning abundance ind ices .  

Aerial  surveys were flown in  both t h e  Egegi k and King Salmon River dra inages  
during 1985 t o  e s t ima te  spawning abundance ind ices  f o r  chinook and chum 
salmon. Coho salmon abundance observa t ions  were a l s o  made on two surveys of 
t h e  mainstem Egegik River.  

METHODS 

Aerial  surveys u t i l i z i n g  t h e  s e r v i c e s  of l oca l  a i r  c h a r t e r  companies were 
flown i n  a P iper  Super Cub p i l o t e d  by an experienced survey p i l o t .  Chinook 
and chum salmon surveys were flown on 6 August i n  major spawning a r e a s  of t h e  
Egegi k and King Salmon Rivers.  Follow-up observa t ions  were made on 26 August 
in  t h e  Egegik River.  Coho salmon surveys were flown on 26 August and 12  





September only in  t h e  Egegik River dra inage .  All surveys were conducted a t  an 
a l t i t u d e  of 200-400 f t ,  and the  counts  were not expanded. 

RESULTS 

Sockeye Salmon 

No sockeye salmon surveys were flown in t h e  Egegik River dra inage  because t h e  
Egegik River tower count of 1,095,204 sockeye salmon was s u f f i c i e n t  t o  
document run s t r e n g t h  in  t h e  dra inage .  An es t imated 100 sockeye salmon were 
noted spawning in  a small l ake  t r i b u t a r y  t o  Contact Creek in  t h e  King Salmon 
River dra inage  on 6 August. No o the r  sockeye salmon were observed in t h e  King 
Salmon River dra inage .  

Chinook Salmon 

Chinook salmon surveys were flown f o r  t h e  fou r th  consecut ive y e a r  i n  t he  
Egegik system. Coverage was expanded t h i s  year  t o  inc lude  f i v e  add i t i ona l  
t r i b u t a r i e s  i n  t h e  King Salmon River drainage a s  well a s  s i d e  channels of 
King Salmon River proper .  A t o t a l  of 1,080 chinook salmon were counted (Table 
1 ) .  The 6 August survey was probably two days p r i o r  t o  t h e  peak of spawning 
a c t i v i t y ,  but  f i s h  were well d i s t r i b u t e d  i n  t h e  spawning a reas  on redds and 
in  groups i n  t h e  1 a rge r  pools .  The main channels of t h e  King Salmon River 
were very t u r b i d  but some s i d e  channels and shal low a reas  were c l e a r  enough 
t o  survey and no chinook salmon were observed. 

H i s t o r i c  chinook salmon escapement counts  f o r  t h e  dra inage  a r e  presented in  
Table 2,  which i n d i c a t e s  a downward t r end  in  abundance on Gertrude Creek and 
Contact Creek. Management ac t ions  a r e  planned f o r  t h e  1986 commercial season 
t o  a i d  in  r eve r s ing  t h i s  t r e n d .  

C h u m  Salmon 

C h u m  salmon surveys were conducted i n c i d e n t a l l y  t o  chinook salmon surveys in  
both t h e  Egegik River and King Salmon River dra inages .  A t o t a l  of 5,100 chum 
salmon were observed (Table 3 ) .  The survey on 6 August was about a week p r i o r  
t o  the peak of chum salmon spawning in  most a r e a s ,  although i t  appeared t o  be 
c l o s e  t o  peak a t  Contact Creek. Five t r i b u t a r i e s ,  t h e  s i d e  channels  of t h e  
mainstem King Salmon River,  were added t o  t h e  survey program t h i s  season.  
H i s t o r i c  chum salmon survey counts  a r e  presented in  Table 4 .  The h i s t o r i c  
d a t a  i n d i c a t e  chum salmon escapement numbers were down cons iderably  from t h e  
preceding t h r e e  yea r s  i n  t h e  major spawning a reas  (Gertrude Creek, Takayoto 
Creek, and Contact Creek).  This apparent  drop in  escapement may be a t t r i b u t e d  
t o  t h e  extremely high l e v e l s  of f i s h i n g  e f f o r t  exe r t ed  on t h e  Egegik D i s t r i c t  
during t h e  l a t e  June-ear ly  J u l y  sockeye salmon f i s h e r y .  A t o t a l  of 110,000 
chum salmon were harvested during t h i s  f i s h e r y .  Because peak abundance 
(h ighes t  mean d a i l y  ca tch)  of chum salmon h i s t o r i c a l l y  over laps  t h a t  of 
sockeye salmon (10 J u l y  vs  7 J u l y ,  r e s p e c t i v e l y )  management t o  i nc rease  chum 
salmon escapement i s  q u i t e  d i f f i c u l t .  A1 lowing escapement "windows" 1 a t e  in  
t h e  sockeye salmon f i s h e r y  may be a v i a b l e  s t r a t e g y  f o r  i n su r ing  adequate 
chum salmon escapements i n  t h e  f u t u r e .  



Table 1 .  Peak a e r i a l  counts  of chinook salmon on the spawning grounds, Egegik 
D i s t r i c t ,  198511. 

..................................................... 
Aerial Counts ------------------- 

Stream Date Ncrmber ...................................................... 
Egegik River 
Shosky Creek 
Gertrude Creek 
Takayoto Cr. (N. Fork) 
Takayoto Cr. (S. Fork) 
Contact Creek 
"A" Creek 
"B" Creek 
"C" Creek 
"Dl' Creek 
Mainstan King Salmon River 

Egegik Drainage Total 

1/ A l l  counts unexpanded and rounded t o  nearest 5 f ish.  



Tab1 e 2 .  Chinook salmon escapement  counts, Egegi k R i v e r  d r a i n a g e ,  1932-1 985'/.  

Takayoto Cr. 
Egegik Shosky Gertrude ---------------- Contact "An "Bn "C" "D" 

Year River Cr . Cr. N. Fork S. Fork Cr. Cr. Cr. Cr. Cr. 

Mean 80 190 6 27 348 23 0 177 0 15 10 0 

1/ Peak aerial counts unless otherwise noted. Data une.vpanded. 

2/ Weir counts. 



T a b l e  3. Peak a e r i a l  c o u n t s  o f  chum salmon on the spawning g rounds ,  Egegik 
D i s t r i c t ,  198511. 

Stream 

Aerial Counts --------------- 
Date N u m b e r  

Egegik River 
Shosky Creek 
Gertrude Creek 
Takayoto Cr . (N. Fork) 
Takayoto Cr . (S. Fork) 
Contact Creek 
"An Creek 
"B" Creek 
"C" Creek 
"D" Creek 
Mainstem King Salmon River 

Egegik Drainage Total 5,100 

1/ All counts rounded to  the nearest 100 fish and 
nonexpanded. 



Tab1 e 4. Churn salmon escapement counts, Egegi k River drainage, 1932-1 985". 

................................................................................. 
Takayoto Cr. 

Egegik Shosky Gertrude --------------- Contact K. S. "A" "B" "C" "Dn 
Year River Cr. Cr. N.Fork S.Fork Cr. River Cr. Cr. Cr. Cr. 

Mean 459 100 8,150 1,967 800 4,625 50 600 200 35 0 

1/ Aerial peak counts unless otherwise noted. Data not expanded. 

2/ Weir counts. 



Pink Salmon 

No pink salmon were observed during t h e  6 August o r  26 August a e r i a l  surveys 
in  t h e  Egegik dra inage .  Less than 100 pink salmon were taken in  t h e  
commerci a1 f i  shery . 
Coho Salmon 

Aerial  coho salmon counts  were made i n  Egegik River on 6 August, 26 August, 
and 12 September. No surveys were flown on King Salmon River.  A t o t a l  of 
5,200 migrat ing coho salmon were counted in  t he  Egegik River during t h e  t h r e e  
surveys (Table 5 ) .  No surveys of t h e  t r i b u t a r i e s  where spawning t akes  p lace  
were conducted. These counts  were temporal ly  too  f a r  a p a r t  t o  provide any 
r e a l  index of escapement but  d id  i n d i c a t e  escapement was occurr ing  d e s p i t e  a 
t a r g e t e d  commercial coho salmon f i s h e r y  in  t h e  Egegik D i s t r i c t  which 
harvested approximately 33,000 f i s h .  



Tab le  5. A e r i a l  counts  of coho salmon i n  t h e  Egegik R ive r ,  Egegik D i s t r i c t ,  
1985'1. 

................................................. 
Aerial Counts ------------ 

Stream Date Number 

Egegik River 8/ 6 600 
Egegik River 8/26 4,300 
Egegik River 9/12 300 ------------ 

Total 5,200 ................................................. 
1/ Migrating f i s h  only; a l l  counts rounded t o  

nearest 100 fish. 
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INTRODUCTION 

The Ugashik R i v e r  system i s  comprised o f  t h r e e  ma jo r  r i v e r  dra inages;  t h e  
Ugashi k R i v e r  ( d r a i n i n g  Ugashi k Lakes), Dog Salmon R i v e r  ( f e d  by g l a c i a l  me1 t 
and smal l  r u n - o f f  t r i b u t a r i e s )  , and K i n g  Salmon R i v e r  ( d r a i n i n g  Mother Goose 
Lake and t h r e e  ma jo r  r u n - o f f  t r i b u t a r i e s ) .  These t h r e e  r i v e r s  merge 
downstream o f  Ugashik v i l l a g e  and f eed  i n t o  Ugashik Bay. 

The Ugashik  R i v e r  system produces r u n s  o f  sockeye, chinook, chum, p i n k ,  and 
coho salmon, w i t h  t h e  sockeye salmon r u n  suppo r t i ng  a ma jo r  commercial 
f i s h e r y .  Commercial f i s h e r i e s  o f  l e s s e r  impor tance t a r g e t  t h e  ch inook  and 
coho salmon runs  and i n  some yea rs  l a r g e  numbers o f  chum salmon a re  harves ted  
i n c i d e n t a l  t o  t h e  sockeye salmon f i s h e r y .  Count ing towers a re  operated a t  t h e  
o u t l e t  o f  Lower Ugashik Lake t o  enumerate sockeye salmon m i g r a t i n g  i n t o  
Ugashi k Lakes f r om t h e  Ugashik R i ve r .  No o t h e r  ground l e v e l  c o u n t i n g  i s  done 
f o r  sockeye salmon o r  o t h e r  spec ies i n  t h e  Ugashik system. A e r i a l  surveys a re  
used t o  o b t a i n  escapement i n d i c e s  f o r  sockeye salmon as w e l l  as o t h e r  salmon 
spec ies  i n  t h e  Dog Salmon and K ing  Salmon R ivers .  

A e r i a l  surveys were f l own  d u r i n g  1985 t o  es t ima te  sockeye and ch inook  salmon 
escapement i n d i c e s  i n  b o t h  t h e  Dog Salmon and K ing  Salmon R i v e r  dra inages 
(F i gu res  1 and 2) .  Chum salmon obse rva t i ons  were made i n c i d e n t a l  t o  these.  
Sockeye salmon surveys have been f l o w n  annua l l y  s i n c e  1976 i n  t h e  K i n g  Salmon 
R i v e r  dra inage;  ch inook  salmon surveys annua l l y  s i n c e  1980. Dog Salmon R i v e r  
surveys were added t o  t h e  program i n  1984. 

METHODS 

The a e r i a l  survey equipment, personnel ,  and techniques employed were 
e s s e n t i a l l y  t h e  same as those  used i n  t h e  Egegik D i s t r i c t  (see Egegik 
D i s t r i c t  p o r t i o n  o f  t h i s  r e p o r t ) .  K i ng  Salmon R i v e r  dra inages were surveyed 
on 5 and 26 August and on 12 September. Dog Salmon R i v e r  d ra inages  were 
surveyed on 5 August and Ugashik R i v e r  dra inages were f l own  on 26 August and 
12 September. 



F i g u r e  1 .  Dog Salmon Rive r  d r a i n a g e .  



Figure 2 .  King Salmon River drainage. 



RESULTS 

Sockeye Salmon 

Sockeye salmon escapement surveys were flown in  both t h e  Dog Salmon and King 
Salmon River dra inages  and y ie lded  counts  of 800 and 7,500 f i s h ,  r e s p e c t i v e l y  
(Table 1 ) .  Adding a e r i a l  counts  t o  t h e  998,232 sockeye salmon counted a t  
Ugashik River tower produced a system-wide escapement e s t ima te  of 1,006,532 
sockeye salmon. 

Chinook Salmon 

Chinook salmon surveys were flown on both t h e  Dog Salmon and King Salmon 
Rivers  and y i e lded  counts  of 560 and 6,350, r e s p e c t i v e l y  (Table 2 ) .  An 
es t imated  50 chinook salmon were observed spawning i n  Ugashi k River br inging 
t h e  observed system-wide escapement e s t ima te  up t o  6,950 f i s h  (unexpanded 
d a t a ) .  H i s t o r i c  chinook salmon escapement counts  a r e  presented i n  Table 3 .  

Chum Salmon 

Chum salmon were counted during chinook salmon a e r i a l  surveys in  both t h e  Dog 
Salmon and King Salmon Rivers.  Counts t o t a l i n g  400 and 28,900 f i s h ,  
r e s p e c t i v e l y ,  were obtained (Tabl e 4 ) .  These counts  a r e  considered minimal 
e s t ima te s  s i n c e  chum salmon e n t e r  t h e s e  waters  t o  spawn over  a f a i r l y  long 
time i n t e r v a l  (mid-July t o  l a t e  September). H i s t o r i c  chum salmon escapement 
counts  a r e  presented  in  Table 5,  which shows t h e  1985 chum salmon escapement 
f a r  below t h e  record l eve l  seen in  1984 and below t h e  t o t a l  "mean index" 
l eve l  (49,000 f i s h ) .  A commercial harves t  of 119,000 chum salmon was landed 
by record numbers of f i s h i n g  boa ts  i n  1985. I f  i t  i s  assumed t h a t  t h e  a e r i a l  
e s t ima te s  r e f l e c t  t h e  t o t a l  escapement t o  t h e  system, t h e  chum salmon r u n  
experienced roughly 80% e x p l o i t a t i o n  t h i s  season.  Additional l a t e  season 
c l o s u r e s  during t h e  period 17-30 J u l y ,  may be necessary t o  p r o t e c t  f u t u r e  
chum salmon escapements. 

Pink Salmon 

Pink salmon runs  i n  Br i s to l  Bay e x h i b i t  c y c l i c  abundance and a r e  almost non- 
e x i s t e n t  i n  Ugashik D i s t r i c t  during odd yea r s .  No pinks were observed during 
a e r i a l  surveys of t h e  spawning grounds t h i s  season. 

Coho Salmon 

Coho salmon were enumerated by a e r i a l  survey on two occasions t o  provide an 
i n d i c a t i o n  of  escapement s t r e n g t h .  A "management" survey conducted on 26 
August y i e lded  a combined count of 3,200 f i s h  (Tabl e 6) and generated enough 
concern f o r  t h e  escapement t o  cause t h e  f i r s t  reduct ion in  f a l l  commercial 
f i s h i n g  time in  t h i s  d i s t r i c t .  A second survey was conducted on 12 September 
and y i e lded  a combined count of 18,900 f i s h .  No ac tua l  spawning surveys were 
flown due t o  budgetary c o n t r a i n t s .  A commercial harves t  of 61,000 coho salmon 
( t h e  second l a r g e s t  harves t  on record)  was repor ted  f o r  t h e  Ugashik D i s t r i c t .  
The reduct ion  in  f i s h i n g  time was apparent ly  r e spons ib l e  f o r  increased 
escapement i n t o  r i v e r s  of t h e  d i s t r i c t .  



Table 1. Peak a e r i a l  counts o f  sockeye salmon on t h e  spawning grounds, 
Ugashi k D i s t r i c t ,  198511. 

...................................................... 
Aerial Counts ------------ 

Stream Date W e r  

King Salmon River ----------------- 
Needle Lake 8/ 5 80 0 
Mother Goose Lake 8/ 5 100 
Painter Creek 8/ 5 100 
King Salmon River 8 / 5  6,500 ------------- 

King Salmon River Drainage Total 7,500 

Dog Salmon River --------------- 
Figure Eight Creek 8/ 5 80 0 ....................................................... 

Ugashik District Total 8,300 

1/ A l l  counts unexpanded and rounded t o  nesrest  100 
f ish.  



Table 2.  Peak aerial counts of c inook salmon on the spawning grounds, 1 Ugashik District,  1985~ . 

....................................................... 
Aerial Counts ------------- 

Stream Date Number ...................................................... 

King Salmon River ---------------- 
Old Creek 
Pumice Creek 
Painter Creek 
Indecision Creek 
Mainstem King Salmon River ------------ 

King Salmon River Drainage Total 6,350 

Dog Salmon River --------------- 
Figure Eight Creek 

Ugashik River ------------- 
Ugashik River 

Ugashik Dis t r ic t  Total 6,960 

1/ A l l  counts unexpanded and rounded t o  nearest 10 fish. 



Table 3. Chinook salmon escapement counts ,  Ugashi k River dra inage ,  1926- 
1 9851 / . 

Ugashik Dog Salmon King Salmon Painter Pumice O l d  
Year River River & Trib. River Creek Creek Creek ............................................................................. 

Mean 32 47 8 1,073 640 992 4 1  5 

1/ Unexpanded peak aerial counts unless otherwise noted. 

2/ Weir counts. 



Tab le  4. Peak a e r i a l  coun ts  of chum salmon on t h e  spawning grounds,  Ugashi  k 
D i s t r i c t ,  19851/. 

...................................................... 
A e r i a l  Counts -------------- 

Stream Date Number 

King Salmon River ----------------- 
Old Creek 
Funice Creek 
P a i n t e r  Creek 
Mainstem King Salmon River 
Mother Goose Lake 
Indec is ion  Creek 
Needle Lake 

King Salmon River Drainage 

Dog Salmon River --------------- 
Figure  Eight  Creek 

8/ 5 700 
8/ 5 6,000 
8/ 5 1,900 
8/26 20,000 
8/ 5 200 
8/ 5 0 
8/ 5 100 -------------- 

T o t a l  28,900 

Ugashik D i s t r i c t  T o t a l  29,300 

1/ A l l  counts  unexpanded and rounded t o  n e a r e s t  100 f i s h .  



Table 5. Chum salmon escapement counts ,  Ugashi k River dra inage ,  1926-1 985'1. 

.................................................................................. 
Ugashik Dog Salmon King Salmon Painter Pumice Old  Mother Goose 

Year River River & Trib. River Creek Creek Creek Lake & Trib. ................................................................................ 

Mean 254 1,417 24,129 8,618 8,533 4,735 1,150 ................................................................................. 

1/ Unexpanded peak aerial counts unless otherwise noted. 
2/ Weir counts. 
3/ Float count. 



Table 6 .  Aerial counts of coho salmon i n  drainages of the  Ugashik D i s t r i c t ,  
19851/. 

- -- - - - - - -- - - - - - - - - -  - 

Aerial Counts ----------- 
Stream Date Number ...................................................... 
King Salmon River 
King Salmon Fiver 
Ugashik River 
Ugashik River 
Upper Ugashik Lake 
Lower Ugashik Lake 

Total 22,100 

1/ Upnigrating f i s h  only; a l l  counts unexpanded and 
rounded t o  nearest 100 f i sh .  



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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